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MGAT3 & /K, % ] qRT-PCR A 40 1 7 cire_0070934/miR-199a-5p/MGAT3 i Feik /K-, ROC M1k HIWHE bR 192 W R
B SRR G55 ELISA 45 5 LR , CARAS Hu 1 MGAT3 (I JEHext IRZH I 5 K [4: (P=0.035) . qRT-PCR 455 7R , cire_
0070934 (P=0.001) 5 MGAT3 (P < 0.001) By K IEHXS FRZH T 1 , 1T miR-199a-5p YK IE7KF Fil (P=0.013) o AHICPE A4S R
SN, MGAT3 5 8 1R P R 4T T 22 11 L W8 19 1 b A0 A 1 43 b 222 TE A 56 5 cire_0070934 5 3 2 A E . ROC HHZR 70 #T,
MGAT3 N AL S5, BUFE 2 0.208 B, I 52 B0 FRE 55 152 43 301 R 73.79% 11 100.0% , AUC 24 0.933(95%CI: 0.882~0.984, P <
0.001) ; circ_0070934 .miR-199a-5p F MGAT3 3 PMEFRBEA I, % CARAS HIIZ WM B 5 5 , IUFUIE N 0.539 ), RAE H 92.1%,
Fi 5 93.0% , AUC 247 0.959(95%C1:0.916~1.000, P < 0.001) . £5if: CARAS B FME ML cire_0070934/miR-199a-5p/MGAT3
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Diagnostic value of circ_0070934/mir-199a-5p/MGATS3 in peripheral blood as a biomarker
in combined allergic rhinitis and asthma syndrome
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[Abstract] Objective: This study aims to evaluate the diagnostic value of peripheral blood circ_0070934/miR-199a-5p/MGAT3 in
combined allergic thinitis and asthma syndrome (CARAS). Methods: Peripheral venous blood was collected from 38 CARAS patients
and 43 healthy controls. Plasma MGAT3 protein level was detected by ELISA , and the expression level of circ_0070934/miR-199a-5p/
MGAT3 in peripheral blood was detected by quantitative real - time PCR (qRT-PCR). Diagnostic sensitivity and specificity were
determined by ROC curve. Results: ELISA results showed that MGAT3 concentration in CARAS patients was significantly lower than
that in control group (P=0.035). The circ_0070934 (P=0.001) and MGAT3 mRNA expressions (P < 0.001)in CARAS patients were
down-regulated when compared with control group, while miR-199a-5p was up-regulated (P=0.013). Correlation analysis showed that
MGAT3 was positively correlated with the count of eosinophils and the percentage of eosinophils, while circ_0070934 showed a
negative correlation. ROC curve analysis indicated that MGAT3 was the best parameter. When the cut - off value was 0.208, the
sensitivity and specificity were 73.7% and 100.0% , respectively, and the AUC was 0.933 (95% CI: 0.882~0.984, P < 0.001). The
combination of circ_0070934, miR-199a-5p and MGAT3 had the highest diagnostic value for CARAS. When the cut-off value was
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0.539, the sensitivity was 92.1%, the specificity was 93.0% , and the AUC was 0.959(95%C1:0.916~1.000, P < 0.001). Conclusion:
Altered expressions of circ_0070934/miR-199a-5p/MGAT3 were confirmed in the peripheral blood of CARAS patients, which can be
used as a biomarker for the diagnosis of CARAS. Further researches on the specific role and mechanism of circ_0070934/miR-199a-5p/
MGAT3 in CARAS will help to discover new diagnostic and therapeutic targets of CARAS.

[Key words] combined allergic rhinitis and asthma syndrome (CARAS) ; circ_0070934 ; miR-199a-5p ; MGAT3 ; biomarker
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AR E] )X mRNA Fl ciceRNA #E479 744 , i FH miR-
NA ZEEE  PCR G & (Gekhik) (LA TAEY
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GAGC-5") ; cire_0070934(F: 5'-GGTGAAAG-GACT-
GATCAACCAT-3'; R: 5" -TGTCTTGAGCTT - TCCT-
GCCT-3") ; miR - 199a - 5p (F: 5" - CCCAGTGTT -
CAGACTACCTGTTC-3") ; ACTB(F:5'-TCCGCAAA-
GACCTGTACGC-3';R:5"-CTGGAAGGTGGACAGC-
GAG-3') ; GAPDH (F: 5'-TCGACAGTCAGCCGCAT-
CTTCTTT-3',R:5' -ACCAAATCCGTTGACTCCGAC-
CTT-3"),
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characteristic, ROC) £ HIWri2 W R EUE 545555,
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DIReSE 1 FPH SRS BUTHE E 43 e (percent
predicted forced expiratory volume in one - second,
FEV.% pred) K26 1 70 I W28 R 5 D 0 il 37 o
It AH (the first second forced expiratory volume ratio
of forced vital capacity, FEV/FVC) i} & X (P <
0.05) , 171 & R 4 K7 41 B2 Ceosinophils , EOS) 28 X {H |
EOS 5] F W S — AL A (FeNO ) W 5t i T X0 i
4 (P<0.001,%1),
2.2 CARAS 285 fi# e &} B8 40 fn 3¢ MGAT3 #9 & ik
KR

ELISA SZ5 45 5 /R, CARAS 2H £ 2 A1 A il 1f.
I MGAT3 11 32 3K 1 (0.20+0.05) 8 X FR 40 (0.32+
0.31) B FRE(P=0.035, K1)
2.3 CARAS 21 )5 & J % P8 42 circ_0070934 . miR -
199a-5p & MGAT3 & & ik K -F

qRT-PCR &5 5 7, 5 f e X BR 4 AH 1L,
MGAT3 7E CARAS 4 & ik B 1 FEAIK (&1 2A, P <
0.001) , cire_0070934 7E CARAS £H rf & 1k i B 5 [
i (& 2B, P=0.001) , 1fij miR-199a-5p ft) 2 35 ¥ U] ]
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Table 1 Clinical characteristics of subjects

Il PRAFAE CARAS# (n=38) fEEREX IR ZH (n=43) P
PN [n(%) ] 0.653
22(57.9) 27(62.8)
“ 16(42.1) 16(37.2)
T (F x+s) 40.73 £ 13.65 40.30 = 10.40 0.738
BMI(kg/m®,X +s) 25.30 + 3.46 26.43 +3.51 0.606
FEV % pred(x +5) 88.19 +27.27 108.00 + 8.67 0.024
FEV./FVC[ % ,M(Pss,Pss) ] 73.55(67.13,82.00) 83.00(97.70,114.10) 0.016
EOS[X10°4~/L, M(Pss, Pss) ] 0.36(0.20,0.71) 0.12(0.07,0.21) <0.001
EOS Ll (% ,% £ 5) 6.00 + 4.38 1.80 + 1.33 <0.001
FeNO[ ppb, M(Pas, Pss) ] 61.00(26.50,93.50) 19.00(14.00,27.00) <0.001
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Figure 1 Expression level of plasma MGAT3 in CARAS
group and healthy control group
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Figure 2 Expression levels of MGAT3, miR-199a-5p and circ_0070934 in peripheral blood of CARAS group and healthy

control group
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Table 2 Correlation between circ_0070934 / miR-199a-5p/MGAT3 and clinical indexes of CARAS patients

LD EOS EOS L] FeNO FEV ,%pred FEV/FVC
MGAT3 rf 0.412 0.469 0.268 0.025 -0.060
P 0.011 0.003 0.132 0.884 0.772

miR-199a-5p rg 0.261 0.236 0.339 0.123 0.101
P1H 0.118 0.159 0.053 0.469 0.552

circ0070934 r{E -0.516 -0.348 -0.139 -0.005 0.029
P1H 0.001 0.035 0.441 0.974 0.864

Pz Ei e, Z2REIKEG2HROC 4P
(#£3.F5), 4548 K 0.539 B, MGAT3 . miR-199a-
5p 45 cire_0070934 VE A K G2 W CARAS B AW
B RN 92.1% , F¢ 5 B4 93.0% , AUC N
0.959(95%C1:0.916~1.000, P < 0.001) .,
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CARAS HHOCIZ W AE W hn ik Wy 4 i o AT 1 I
TE CARAS 55 &1 J& 1 v 4G I cire_0070934/miR -
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F14) & 38 5 it B 6 R 98T 17 miR-199a-5p [ ik 7K
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MGAT3 FHXT 2k i MGAT3 AN} ik circ0070934 A} ik circ0070934 A X gk &

A:MGAT3 mRNA 54N I EOS 45X HE 1 X F (r=0.412, P=0.011) ; B: MGAT3 mRNA 54N 1L EOS FL Y 5 & (r=0.469,, P=0.003) ; C : cire_
0070934 541 1 EOS 4 XHIE 54 2 (r=—0.516, P=0.001) ; D : circ_0070934 5 7} 1. EOS HLAil 54 2 (r=—0.348 , P=0.035)
E3 circ_0070934/MGAT3 5 CARAS 2E K I5FRHIFE X
Figure 3 Correlation between circ_0070934 / MGAT3 and clinical indexes of CARAS patients

%3 MGAT3.miR-199a-5p #l circ_0070934 1£4 CARAS 4R EW RN &
Table 3 Value of MGAT3,miR-199a-5p, circ_0070934 as biomarkers of CARAS

FEbR P REE (%) FRE (%) mMLTHE  95% Cl P
MGAT3 mRNA 0.208 73.7 100.0 0.933 0.882~0.984 <0.001
miR-199a-5p 1.166 553 72.1 0.661 0.543~0.779 0.013
circ_0070934 0.620 71.1 69.8 0.717 0.604~0.829 0.001
MGAT3EH 0.191 54.5 74.3 0.673 0.545~0.800 0.014
MGAT3 mRNA+miR-199a-5p 0.557 89.5 88.4 0.946 0.874~0.994 <0.001
MGAT3 mRNA+cirec_0070934 0.423 92.1 83.7 0.944 0.885~0.989 <0.001
MGAT3 mRNA+MGAT3 E A 0.761 75.8 97.1 0.932 0.877~0.988 <0.001
miR-199a-5p+cirec_0070934 0.389 84.2 53.5 0.722 0.542~0.800 0.015
miR-199a-5p+MGAT3 EH 0.454 78.8 60.0 0.720 0.600~0.841 0.002
circ_0070934+MGAT3 0.521 72.7 68.6 0.736 0.619~0.853 0.001
MGAT3 mRNA+miR-199a-5p+circ_0070934 0.539 92.1 93.0 0.959 0.891~1.000 <0.001
MGAT3 mRNA+miR-199a-5p+MGAT3 EH 0.585 87.9 88.6 0.939 0.886~0.993 <0.001
MGAT3 mRNA+circ_0070934+MGAT3 & [ 0.443 939 82.9 0.943 0.894~0.992 <0.001
miR-199a-5p+circ_0070934+MGAT3 EH 0.529 66.7 68.6 0.740 0.625~0.856  0.001
MGAT3 mRNA+miR-199a-5p+circ_0070934+MGAT3 EH 0.486 90.9 88.6 0.948 0.900~0.996 <0.001
0 S LI B S R 5 TS 3 LRt
H GO (L5 51 I EOS FEHTEHES . ARBFI
0.8

%% P miR-199a-5p 5 CARAS 4% EOS Z [6]{F7EAH &
£, #8278 miR-199a-5p W HEAZ 5H 15 EOS, (HAHE

0.6
2 FEAI CARAS (B (A L cire_0070934 Fik 7K -
® o4l 2 A L EOS 4 %5 115U EOS HLfl#f 2 A, MGAT3 (1)
ooy F kKT 5 2 5 TE AR 45 cire_0070934 1
0.2- — cire_0070934 MGAT3 7] it EOS 484 % UIAH 5 , HEEAANLHIA 75
SR e BB
0 02 o o8 1o A WF 5% H ROC 28 43 BT cire_0070934 . miR -
14557 199a-5p Fl MGAT3 7 CARAS 1 (12 W i (i, & 3R
B4 MGAT3.miR-199a-5p 0 circ_0070934 /E 5 CARAS MGAT3 LT Sk 0.208 Bif , 52 A3 Rk S e 2 (433
EMIREMHROC A k9 73.7% F1 100.0% ) , J e b B8, UK S cire_

Figure 4 ROC curve analysis of MGAT3, miR-199a-5p 0070934 , LT 7 0.620 i, AL 71.1% , 45
and circ_0070934 as CARAS biomarkers Ej\] 69.8%. i miR- 199a-5p I *Bﬁ'ﬂﬂi ’ mﬁ{ﬁjﬂ
WFFEHEIE , miR-199a-5p FEH PERTANMIPENG 5% 1,166 B, AR K 55.3% 4% S E N 72.1%., B4k,
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Figure 5 Multivariate combined ROC curve analysis of MGAT3,miR-199a-5p and circ_0070934 as CARAS biomarkers
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CARAS WS TEA WIbR &) (AR KA S — 2
B0k
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